Molecular cloning of the major cell surface heparan sulfate proteoglycan from rat liver.
We have used an antiserum raised against a purified heparan sulfate proteoglycan (HSPG) preparation isolated from rat liver to screen a lambda gt11 expression library and have obtained overlapping cDNA clones that contain the full-length coding sequence of an HSPG core protein capable of spanning the plasma membrane. The open reading frame of the rat cDNA encodes a protein of 211 amino acids. The predicted protein sequence (23 kDa) has a high degree of homology with the published partial sequence of the human lung fibroblast HSPG, fibroglycan. The deduced protein sequence contains a 24-amino acid transmembrane domain and a 33-amino acid cytoplasmic domain, both of which are identical with the corresponding regions of human fibroglycan and are highly homologous to the human, hamster, and mouse epithelial HSPG, syndecan. The putative ectodomain, which has 85% homology to fibroglycan, contains three possible glycosaminoglycan attachment sites that may be occupied by heparan sulfate chains. The major 49-kDa core protein in the liver HSPG preparation was found to be reactive to an antibody that specifically recognizes the cytoplasmic domain of fibroglycan. We have used the full-length cDNA clone to analyze the expression of this transmembrane core protein gene in whole tissues and several epithelial and fibroblastoid cell lines. It hybridizes to three mRNA species in all cell and tissue types examined, but in liver, isolated hepatocytes, and kidney, an additional 0.8-kilobase mRNA was detected. The three common messages arise from differential use of alternative polyadenylation sites, whereas the fourth tissue-restricted RNA species represents a related gene transcript. The rat equivalent of human fibroglycan therefore appears to be the major transmembrane proteoglycan in liver, and its widespread expression in many diverse tissues and cells suggests that it plays an important role in cellular interactions.